Background: The ability to measure and compare hospital activity between EU member states is important for policy, planning, financing and assessment of population health. Earlier initiatives in this area have been largely directed at standardising high-level indicator definitions without proper account of differences in health systems and health information systems. The Hospital Data Project (HDP) develops a methodology for improved comparability of hospital inpatient and day case activity data across Europe and produces a pilot common data set. All EU members, Iceland and the World Health Organisation are participants. Methods: The approach comprises a detailed inventory of patient-level hospital data, identification of common areas, specification of data transformations and production of pilot data sets and metadata in a common format. An expert group developed a new diagnosis shortlist based on ICD-10. The project takes account of current work in the area of health care and morbidity indictors and applies the functional specification of health systems developed by the OECD. Results: Seventeen countries have submitted data and metadata in the common format for a single year. Data on inpatients and day cases are classified by age, gender, diagnosis and type of admission. Numbers of hospital discharges, mean and median lengths of stay and population rates are reported. Test data on selected hospital procedures has also been collected. The full data set contains approximately 500,000 records, and software has been designed to facilitate validation and use. Conclusion: Results to date are promising. It is a first step in a complex area, and further work is required to extend and refine this approach.
From its commencement in 1997, the European Union's (EU) Health Monitoring Programme (HMP) 1 has recognized the necessity to improve the availability, quality and comparability of hospital data between member states (MS). Good information on hospital activity, infrastructure and costs is increasingly essential to support health service monitoring, assessment, policy and planning both by MS and at EU level. As a measure of its importance, hospital activity data was selected to be one of the first data sets to be loaded onto the Commission's pilot system for the telematic exchange of health information. This test data helped to demonstrate the feasibility of hospital activity data dissemination at the level of raw aggregated data sets but perhaps more significantly, it served to highlight the very low levels of comparability between the national data sets. Before the data could be considered useful, differences in health systems, coverage, comprehensiveness, definitions and classification systems needed to be addressed in a detailed and systematic fashion. The Hospital Data Project (HDP) came into being as a result of a specific call for tender in order to take forward the work of creating common EU hospital data sets. The HDP has two key objectives. The first is the preparation of a detailed and practical methodology for the collection of comparable hospital activity data across Europe. The second is the production of a pilot data set according to the agreed methodology and, with a view to its future telematic implementation, within the European Union's Public Health Information Network (EUPHIN). All MS, Iceland and the World Health Organisation (WHO) are participants in the project, and the work of co-ordination and research has been shared between Ireland and England. The project is due for completion during the first half of 2003. At the time of writing, the project has reached the stage of assessment and validation of pilot data. Data have been received from 17 countries (NB constituent countries of the UK are counted separately in this total). The contents of the data sets will be described later. Software has been developed to hold the data and metadata and to facilitate its display and validation. The software and full pilot data set have been sent to all project participants on CD-ROM with detailed instructions for validation checks, feedback and resubmission of corrected data/metadata where necessary. The final deliverables for the HDP will comprise a report describing the considerations leading to the specification of a common data set, the CD-ROM with pilot hospital data and metadata available on the new software application, and recommendations for the further development and delivery of hospital data within the context of the new EU Public Health Programme (2003) (2004) (2005) (2006) (2007) . 2
BACKGROUND
The Maastricht Treaty (1992) 3 gave the EU a new and extended remit in the area of public health leading, inter alia, to the First Framework for Community Action in the Field of Public Health. One of the principal priorities was the collection of reliable and comparable health statistics to support community and MS policies and programmes. The Community Action Programme on Health Monitoring (HMP) 1 was established in 1997 to advance these aims and was founded on three pillars for action:
Identification and assembly of a set of health indicators. Deployment of an effective electronic system for the collection and dissemination of health information. Provision for analysis and reporting on EU public health issues. The HDP falls under both the first and second pillars and facilitates the third. Many HMP projects have addressed methodological issues in the production of health indicators, but the Hospital Data Project is somewhat unusual in progressing through to the production of a common data set. In addition, the project follows the original principles of the HMP in basing its data set on raw data aggregated up from individual level data in order to provide the widest scope for analysis and the derivation of indicators.
THE IMPORTANCE OF HOSPITAL DATA
Information on hospital infrastructure, activity, personnel and costs is of considerable importance at national level. Of course, one of the principal reasons for this is that hospitals have always been and continue to be large consumers of health service resources. In recent years, a number of additional factors have contributed to an increasing imperative to maximize the benefits of good hospital data. Hospital data are now required to serve a variety of purposes including supporting activity monitoring, performance measurement, casemix-based funding, service planning and epidemiological analysis. Within countries, hospital data are now widely used to analyse regional performance and to identify areas that may require action. It is increasingly evident that the availability of truly comparable hospital data at the European level would provide an invaluable resource both for MS and for the EU in areas of assessment, planning and policy development. At its outset, the HMP recognized this by including test hospital data as one of the initial components of its electronic Health Information Exchange and Monitoring System (HIEMS). The recommendations contained in the report of the first phase of the European Community Health Indicator (ECHI) 4 also confirm the need for a range of good indicators of health care utilization at hospital level.
THE CHALLENGE OF HOSPITAL DATA
It is generally recognized that the development of comparable hospital data between the countries of Europe presents major challenges. At the root of many of these challenges lies the wide variation in systems for the delivery of health care throughout the EU. Definitions of what constitutes a hospital are not consistent between countries nor are the functions carried out in a hospital setting likely to be the same from country to country. Even when comparable functions can be identified, issues of public/private mix, coverage, what constitutes a patient episode, definitions of variables and classification of diseases and procedures raise further areas of potential non-comparability. In recent years there have been a number of initiatives across Europe aimed at developing and collecting comparable indicators for hospital and health service provision and utilization. Such efforts, for example, by the Organisation for Economic Co-operation and Development (OECD), the World Health Organisation (WHO), the Nordic Medico-Statistical Committee (NOMESCO), and the Hospitals Federation (HOPE) have met with varying degrees of success. However, the underlying necessity to address all the issues raised in the preceding paragraph methodically and systematically has yet to be realized. By and large, up to the present, efforts in this area have been aimed at post hoc harmonization through the attempt to apply 'standard' international definitions across the range of diverse hospital data sets in Europe. The results have some validity, but very often variations between countries represent differences in health systems rather than in the treatment of patients. A notable exception to this approach was a project called the European Nervous System (ENS)-Care, which, in the early 1990s, attempted to build up comparable aggregated data sets based on a detailed country-by-country consideration of the contents of each national data set, and to make this data available through a system of distributed databases. This project, which was a joint EU and WHO effort, made sufficient progress to justify the feasibility of the approach but, unfortunately, was not in a position to sustain its work. A number of the core group members of the HDP, in addition to the WHO, were involved in ENS-Care, and the present project in some respects revives the original approach. The HDP, however, has the added advantage of access to more recent work in the area of the functional specification of health care systems, in links with other HMP projects and in the increased sophistication of information technology.
THE HOSPITAL DATA PROJECT: A SYSTEMATIC

APPROACH
For the reasons referred to above, it has been essential for the project to address systematically the hierarchy of issues relating to the comparability of hospital data. An early task was to define the scope of the project, and after initial consultation with participants the decision was taken to restrict consideration to hospital inpatient and day case activity data and to exclude issues such as numbers of beds and categories of personnel as well as outpatient and ancillary activities. This decision was based on an assessment of data availability and on a realistic assessment of achievable aims. However, it is hoped that the approach can be extended to other areas of hospital data in future projects. The stages of the project are set out in figure 1 and the methodology which largely corresponds with these stages can be summarized under the following points:
Ensure full participation and that participants have a detailed familiarity with hospital activity data sets within their countries. Carry out detailed and structured inventory of national hospital activity data sets. Take into account prior initiatives in this area, and liaise with relevant existing projects. Establish important/feasible areas and items offering comparability. Establish a common data set. Address specific issue of common diagnosis shortlist for hospital activity data. Undertake data transformation at national level. Develop software for data validation and display. Validate data and metadata. Produce a final common data set on CD-ROM and submit final report. Each of these points is discussed in sequence below.
Participation
All member states, Iceland and the WHO are represented on the project. A key objective has been to ensure that the national participants, usually Ministry of Health officials, are those who have a practical familiarity and facility with hospital activity data sets. The following countries constitute the lead group for the project: Austria, Belgium, Denmark, Greece, Ireland, Portugal, Sweden, and the UK. The constituent countries of the United Kingdom (England, Scotland, Wales and Northern Ireland) are producing separate data sets for the purposes of the project. The WHO Regional Office for Europe was directly involved in developing the project and will be well placed in facilitating the transfer of the developed methodology throughout the European region.
Inventory of national hospital activity data sets
Compiling a detailed inventory of the coverage and contents of hospital activity data collections in each participating country formed the essential first phase of the project. This was a time-consuming exercise requiring extensive follow-up for clarification and completeness, but provided the basis for discussions and decisions on the feasibility of defining comparable subsets of these collections. Coverage included questions on both the types of hospitals covered as well as the types of patients. Countries were asked to provide national definitions of hospitals and hospital types where these existed and to describe the criteria used at national level to determine which types of patients were included in the data collection. This information helped to inform later decisions on coverage issues (see below). The contents of national hospital activity data sets were also examined in depth including ascertainment of the type and structure of the data set as well as the range of information collected. Under type and structure, the nature of the collection in terms of aggregate versus individual record data was clarified, as was the nature of individual records. For example, some countries collect information relating to discharge from hospital while others record individual consultant episodes. Record linkage capabilities were also examined and the overall frequency and timeliness of data sets was determined. Close attention was paid to the range of information collected and to the systems and definitions in use at national level for recording this information. Variables included regional information on patients and hospitals, age/date of birth, gender, social class, length of stay, planned versus emergency admissions, diagnoses, procedures, specialities, source of admission and destination on discharge.
Prior initiatives and current projects
In parallel with the data inventory, the Hospital Data Project reviewed the literature and results of previous initiatives and established links with current work in the area of hospital data (see Appendix B). In particular, the work of EUROSTAT, the OECD, and other projects under the HMP are of special relevance. The OECD's System of Health Accounts 5 produced a model for the specification of health systems which can serve as an essential guide in ensuring that coverage relates to the same functions across countries for the first time. EURO-STAT, under its Task Force on Health Care, is advancing work on the collection and comparability of health care data based on this model, and this work is being further facilitated through the results of the EUCOMP (Towards Comparable Health Care Data in the European Union) project which describes national health systems based on these functional specifications. EUCOMP is a project under the HMP and has recently entered a second phase. The earlier work of ENS-Care has already been mentioned. Other completed and current HMP projects are of equal importance in ensuring that the HDP collects data which corresponds with specific indicator requirements and, more broadly, is designed to meet the planning, evaluation and monitoring needs of the Community and of (ECHI-2) where the implementation of indicators will be receiving closer attention, and the results of the HDP should contribute significantly toward realizing this aim in the area of hospital activity. Many other HMP projects also tie in with the HDP if the ultimate aim of a co-ordinated system of health information is to be achieved. These include projects concerned with the indicators required for specific categories of diseases, for subsections of the population, and for the results of factors that determine health.
Establish areas of comparability
Taking account of both importance and feasibility, this stage of the project established the optimal areas of comparability. This was accomplished through a process of preparation and dissemination of working papers followed by discussion and agreement at project meetings. In some respects the process proved more straightforward than might initially have been expected. This was due to the practical value of the data inventory but also to the expertise of the project participants. It was also due in no small measure to the fact that virtually all countries collect hospital activity data at individual record level with a range of common (if not identically defined) data items and with either International Classification of Diseases (ICD) revision 9, 9-CM or 10 in use to code diagnosis. A separate sub-project was commissioned to arrive at a recommended diagnoses shortlist for the project and to ensure coding equivalence between the different ICD versions in use (see below 'Common diagnosis shortlist'). As stated earlier, the OECD System of Health Accounts (SHA) function categories proved to be of value in attempting to ensure comparable coverage between countries. Based on the inventory and with a view to maximizing the area of coverage, the categories of inpatient curative care, day case curative care, inpatient rehabilitative care, and day case rehabilitative care were deemed to be the most appropriate. Definitions of all relevant terms derived from the SHA were provided to all participants in order to correctly identify these categories. In addition, a number of specific inclusions and exclusions were specified. For example, palliative care provided within hospitals was included but not within special palliative care centres. Discharges for healthy babies are excluded while psychiatric, maternity and geriatric patients are to be included. While the results of the EUCOMP project were not sufficiently specific to provide detailed guidelines, the expertise of the project participants in conjunction with the SHA guidelines is felt to be the best guarantee of functional comparability. Where countries cannot fully comply with the coverage guidelines, this is to be explicitly detailed in accompanying metadata. Many of the data items were self-selecting and included the principal classification variables such as country, year, age, and gender. Type of admission was also included with two categories distinguishing between planned and unplanned hospitalization. It was not considered feasible within the scope of the project to collect data at subnational level either for area of residence or for area where treatment occurs. Analysis variables include numbers of inpatient discharges, numbers of bed days, mean length of stay, median length of stay and numbers of day case discharges. Median length of stay was included in order to provide a measure of central tendency less affected by a small number of very long lengths of stay although it is accepted that it cannot be recalculated if further data aggregation takes place.
Common diagnosis shortlist
As indicated, the development of a common diagnosis shortlist for hospital activity data was carried out as a specially commissioned subproject. This was considered necessary for a number of reasons. First, it was clear from the inventory that a number of ICD versions were in use throughout Europe. Second, decisions on a suitable shortlist would depend critically on the uses for which the data were intended. Areas of interest and importance from the perspective of mortality do not correspond directly with those having a high priority for the analysis of hospital utilization and morbidity. Thirdly, disease and diagnosis classification systems are areas requiring specialist expertise. Professor Bjorn Smedby at Uppsala University, Head of the WHO Collaborating Centre for the Classification of Diseases in the Nordic Countries, was approached to put together a small expert group (see Appendix C) to devise a suitable shortlist. The group was asked to examine possible methods for achieving comparability between the diagnostic information at patient level collected in each country and to arrive at a recommended shortlist of ICD codes for hospital inpatients. The Expert group began by reviewing existing diagnostic shortlists and, fairly quickly, concluded that it would not be possible to construct a new shortlist based on groups common to existing shortlists. The Expert group had patient-level data available for France, England and Sweden and began its work of constructing a new shortlist by examining the frequency of all single, three-character ICD-10 codes for principal diagnosis. After studying this test data, the Expert group established a set of principles on which the shortlist should be based. These included basing the shortlist on ICD-10, using frequently occurring three-character ICD-10 codes as groups in their own right and including remainder groups within chapters to bring together codes not selected for separate presentation. In addition to frequency, groups should be chosen from a hospital activity analysis point of view and for their public health importance. A limit of 150 was put on the total allowable number of groups, and, in the end, the recommended shortlist contained 130 specified groups. Preliminary recommendations were also made for using external cause codes, and a provisional list comprising nine groups was suggested as a separate tabulation and only for external cause codes where the main condition was coded to injury and poisoning (i.e. Chapter XIX in ICD-10). 6 The summary above is of necessity too brief to do justice to the range of detailed considerations taken into account by the Expert group and to the issues involved in matching ICD-9 codes with ICD-10. It should be emphasised that, however carefully constructed the shortlist is, differences between countries will still be highly influenced by variations in diagnostic, coding and recording practices. The process of arriving at fully comparable hospital inpatient data is in its early stages, and the HDP feels that the new shortlist represents a very significant advance in this direction. It provides a sound basis for broadly examining the distribution of hospital diagnoses across countries within a standard framework which, in itself, will be invaluable for achieving future improvements in comparability. It was not possible within the scope of the project to conduct a similar exercise with respect to data on hospital inpatient procedures. This was due both to resource constraints but also to the absence of an international procedure classification corresponding to ICD and to the wide variety of procedure coding systems currently in use throughout Europe. A decision was taken to collect data on a short list of 18 sentinel procedures specified in codes from ICD-9-CM part 3 and to ask countries to translate these codes into their own systems. Procedures were selected to include examples of high volume, high cost, and borderline inpatient/day case procedures. Issues of public health importance and achieving variety in terms of body systems and specialties were also taken into account. It is hoped data collected in this way will prove useful in future efforts to arrive at comparable procedure coding. In October 2002, Professor Smedby presented reports on the recommended shortlist of diagnoses and the list of sentinel procedures at the Annual Meeting of Heads of WHO Collaborating Centres for the Classification of Diseases. The meeting agreed to establish a hospital data subgroup to undertake preliminary work to investigate the comparability of hospital data internationally. The group will review the proposed diagnosis shortlist, test it with data from other countries and also obtain feedback on the sentinel list of procedures. A report will be prepared for the 2003 annual meeting. After possible revision the diagnosis list may be recommended for international use.
Establish common data set
Based on the identified areas of comparability, the project proceeded to specify a common data set for hospital inpatient activity for participant countries. Commonality extended to coverage, year of discharge, types of patients to be included, definitions of length of stay, use of the new diagnosis shortlist etc. Common rules for the aggregation of the patient-level data also needed to be defined. In addition, common codes (e.g. age group codes), standard file formats and file names were required.
Each country was asked to return four data files referring to the year 1999 wherever possible. These were respectively diagnosis data, external cause data, procedures data and population data. The first two files utilized the recommendations of the Expert group (see above). The procedures file, again as indicated above, was based on a provisional sentinel list of 18 procedures for test purposes with countries providing their own correspondence with ICD-9-CM codes. All three files shared the same format and same analysis variables. The last file requested referred to population data classified by age group and sex and allowed for the calculation of population-based rates for each of the three data files. Each country was also asked to supply metadata information for each data item collected in the common data set. Countries were also asked to supply metadata on their procedure coding system and details of the mapping used for coding into the 18 test sentinel procedures requested. Clear and comprehensive instruction manuals were issued to each participant requesting both data files and metadata.
Data transformation at national level
Participant countries prepared national data sets according to the agreed format and contents, and delivery of data took place during the second half of 2002. In general, although the transformation programming could be time consuming at national level, nearly all participants produced the required data according to the agreed format and data definitions. In large part this has been due to the expertise and commitment of participants. A small number of countries have not been able to produce data or have problems in generating data in the common data set format. There are also specific issues for individual countries which may result in partial data (e.g. diagnosis data supplied but not procedure data). Germany presents a special case since data are based on a 10% sample of hospital inpatient discharges grossed up to provide national estimates. The important point is that overall compliance has been very good and that specific national deviations from common data set definitions will be carefully documented in metadata files.
Software for data validation and display
Customised software (EUHDP) has been developed by the Department of Health and Children in Ireland to assist in data validation and to provide a means for the dissemination and utilization of the results of the project. It is easy to use and has a wide range of features. These include subsetting, sorting, graphics, mapping and the facility to download data and graphics directly into text and spreadsheet files. Without the EUHDP software validation of the numerous files would have been extremely difficult. The software allows quick checks to be made across and within countries and, perhaps more importantly, provides a means for involving participants directly in the data validation exercise, not just for their own country, but for the full common data set.
Validate data and metadata
As stated at the outset of this article, the HDP is, at the time of writing, in the middle of the validation stage. A CD-ROM has been sent to each participant containing the common data set loaded onto the EUHDP software. This is accompanied by detailed instructions for using the software, validating results and providing feedback on findings including suggestions for improving the software. The next step will be to correct and amend data, metadata and software as necessary.
Final Report, Data Set and Software
A successful outcome to the project will be the delivery of a final report together with CD-ROM containing common data set and metadata loaded onto EUHDP software. The report will provide a detailed description of each of the stages of the project and of the issues influencing the comparability of hospital inpatient and daycase activity data. It will also emphasize that the HDP needs to be seen as the first step in an iterative process required to progressively address the many remaining areas influencing comparability. Most importantly, however, the HDP will deliver a pilot common data set on hospital inpatient and daycase activity for a large number of European countries on a platform which makes the information useable, is supported by metadata and has been developed according to a methodology amenable to successive refinement, improvement and extension.
SUMMARY
The Hospital Data Project is a current project of the HMP. Its central objective is to develop a methodology for the improved comparability of hospital inpatient and daycase activity data across Europe and to produce a pilot common data set based on that methodology. The ability to assess hospital activity between member states of the EU is important at many levels for policy, planning, financing and assessment of population health. Earlier initiatives in this area have, by and large, confined themselves to efforts at standardizing high level indicator definitions and have been unable to take proper account of differences in health systems and health information systems. This imposes a severe limitation on their usefulness. Recognition of such limitations formed one of the key motivations for establishing the HMP and, in particular, of the need to address issues of comparability at the appropriate level, to operationalize access to information in the form of raw aggregated data sets, and to utilize these common data sets as a basis for the production of indicators for policy analysis. The methodology developed by the HDP is based on a detailed inventory of patient-level hospital data in each participating country and has relied extensively on the expertise and commitment of national participants. Full account has been taken of past and current work in the area of hospital data and of the new work on the functional specification of health systems developed by the OECD in the context of health accounting. The project addresses issues of data coverage and contents in a systematic fashion and has arrived at a detailed specification of a common data set. A special expert group was commissioned to develop a new ICD shortlist for hospital diagnosis data. In addition, new software has been designed to house the common data set and to facilitate validation and analysis. To date, 17 countries have submitted data in the common format and the process of validation and correction is underway. The conclusion of the project will be the delivery of the common data set on CD-ROM together with a final report to the European Commission. The HDP should be seen as an essential first step in a continuing process of making comparable hospital activity data available throughout Europe. It is hoped that the production of a pilot common data set will provide a significantly better basis for comparison and that the data itself will assist in guiding further efforts. Many challenges remain in this area and future work must be informed by developments in the whole area of health care information and by the requirements of the new EU Public Health Programme. Progress in the implementation of the EU public health telematic system (EUPHIN) will be essential as will the development of structures to provide for continuity in data collection and data improvement. 
